THE case to be described was one of twins born at full time. The mother and father were healthy people and had eight children, all of whom are alive and healthy. The mother was aged 42, and there was nothing unusual about the pregnancy. The other twin was born dead, and is reported to have had some slight deformity of the feet, but this was so slight that it was not considered worth while to have it investigated, and the child was buried. The child under notice lived seven days.
Upper Extremity.-The arms were plump but not well formed, the roundness of the shoulder being absent and the whole arm being too cylindrical. The armn was internally rotated, so that the olecranon looked almost directly forwards, and the back of the wrist was to the front, the thumb being internal. The forearm was, however, in a position of senmisupination, so that the effect of pronation was produced by internal rotation of the shoulder-joint. The elbow was flexed and the wrist was flexed and adducted to the ulnar side. The thum-iib was slightly abducted. It was not possible to put the limnb into the normal position without severe wrenching, and after moving it forcibly it always sprang back into the original position.
Lowcer Extremity.-The lower extremity was not well developed, although the amount of subcutaneous tissue seemed normal. The thigh was flexed at a little more than a right angle to the body, the leg was flexed at a right angle to the thigh, and the foot was in an aggravated position of talipes equino-varus. The internal malleolus was prominent, and on the outer surfaces of the knees were small depressed areas of skin looking as if pressure had been applied. It was not possible to straighten the feet without applying undue force, and they sprang back into the original position as soon as the force was removed. The two feet could be readily interlocked and fitted into one another, and it appeared as if they were so placed in ittero.
Abdonien-.As regards the abdominal cavity there is little to be said; all the organs appeared to be perfectly normal, and presented the usual features seen in a newly born infant. The diaphragm macro.eopically appeared norimial. The crura were fleshy, and the muscular tissue was well marked. The central tendon appeared normal and the openings were in their usual position and of usual size.
Thorax. The lungs were normal in appearance, but in a condition of atelectasis. The thymus was normal in size and position. All the chambers of the heart contained blood-clot and their appearances were normal. The foramen ovale was not completely closed, but there were no pathological changes in the various openings. The great vessels were normal.-The symnpathetic nervous systemn was normal in appearance to the naked eye, and the spinal nerves were as usual. No gross changes appeared in the veins, arteries or lym-aphatics. The oesophagus and trachea were norimial.
Brai'n and Skull. The cerebrum was somewhat soft and too decomposed to be available for section cutting, but on macroscopical examination it appeared to be normal. The convolutions were well marked. The ventricles were normal in appearance and contained only a small amount of cerebrospinal fluid, there being no suggestion of hydrocephalus. The cerebellum was norm-lal in size and appearance. The miesencephalon and the medulla showed nothing abnormal to the naked eye. The nmemibranes of the brain were normal and not adherent to the cortex. The various sinuses were normal, and the appearance of the cranial nerves and their mode of exit from the skull were as usual.
There was nothing in the brain or skull to suggest any abnorml-ality. The spinal cord appeared perfectly normal to the naked eye. The nmembranes were normal, and the amount of cerebrospinal fluid was as usual. The spinal nerves were normiial in appearance. No heemorrhage had taken place into the cord or spinal canal, and cross sections at every level appeared normal. The chorda equina was normal and there was no spina bifida, the spinal canal being perfectly closed. It muay be said that on gross examination of the central nervous system nothing abnormal was to be noted. It is to be regretted that microscopic examIlination wtas a failure.
Dissectiont of the Face.-The subcutaneous tissue of the face was norml-al, fat being present in the usual amount. The superficial muscles of expression, especially the orbicularis palpebrarum, the orbicularis oris, the zygomatic mnuscles and the platysma were all well marked and easily dissected. Both bellies of the occipito-frontalis were also as well developed as usual. The external appearances of the eye and the eyelids were normal, and a well-marked sucking pad was present.
Neck.-The sterno-mastoid was well marked, and had its usual origin and insertion. The upper fibres of the trapezius were normal, and the great muscles of the back of the neck, the conmplexus, senii-spinalis colli, splenius, capitis, &c., were as usual. The scalenes were norm-lal in appearance, origin, insertion and relationship. The infra-hyoid group of inuscles, including both bellies of the omo-hyoid, were normial in appearance and relationships. The intrinsic and extrinsic miiuscles of the tongue and pharynx were as usual. The cranial nerves and the nerves of the cervical plexus had their usual relationships and appeared norilmal in size. The i-muscles of mastication were normal and had their usual nerve supply. The arteries of the head and neck were norim-al.
Upper Extre?ity on Dissection-.-The subcutaneous tissue appeared to be normal and there was a fair am-lount of fat. The subcutaneous vessels and nerves had their usual positions. The deep fascia was normal, not thickened, and readily dissected off the muscles. Lines of fat were found running between the inuscles and also into theimi, so that in miiany cases accurate dissection of the muscles was not possible. The muscles appeared to be in various stages of fatty degeneration, and all were very small. Some, such as the biceps, were almost absent, and this was verified by the microscopic exaimination; whilst others, for example the triceps, the extensors carpi longior radialis and brevior, although small, showed less signs of fatty degeneration. It was especially difficult to follow the im-uscles to their origins and insertions as the tendons were 16() Howard: Con geniital Defect of Muscular Systemt miiarkedly atrophied, but as far as they could be dissected all were normal in situation and relationship. The extensor coimimlunis digitorum tendon in particular vvas very slilall and atrophic, and could not be traced along the backs of the fingers. The clavicular portion of the pectoralis major was almost normnal in external appearance, although smaller than usual. The amount of atrophy and fatty degeneration did not follow any particular nerve distribution, but appeared to be quite capricious, but no muscle could be considered quite normal in size or colour. The vessels were small, but had their usual branches and relationships. The brachial plexus appeared to be normal as regards the arrangement and distribution of its nerves, and the nerve relationships in the arm and forearm were as usual and the only abnormality was that the nerves were a little simialler than usual. The fingers presented nothing abnormial except the smiiallness of the tendons. The nails had reached the ends of the fingers.
Abdomiunal Ml-uscles.-The rectus abdominis was pale and atrophied, and separated by about`in. from its fellow of the opposite side, the gap being filled by a thin fibrous membrane. The external oblique, the internal oblique and the transversalis were all thin and badly developed, but to the naked eye were not infiltrated with fat. It was possible to separate the inuscular portion of all three muscles, but their aponeuroses were blended into one. The quadratus lumborum was thin and small, but all the layers of the fascia lumborum were distinct and had their usual attachmiients. The internal and external abdominal rings were normal. All the abdominal nerves occupied their usual positions.
Muscles of the Back. The latissimus dorsi had practieally disappeared and could not be differentiated from the fat, but the erector and multifidus spince were easily demonstrated, and although smnall and pale showed no imiarked naked-eye fatty degeneration. Their attachm-nents were normcal.
Muiscles of the Chest.-Both sets of intercostal mnuseles could be demonstrated. The serratus magnus was atrophied and infiltrated with fat, and the costal portion of the pectoralis major was in a similar condition. The pectoralis minor was small and pale but not infiltrated. The attachments of the abdominal muscles to the ribs were indefinite and difficult to demonstrate, the aponeuroses being very thin.
]lituscles of the Lower Extremity.-The muscles of the buttock had almost disappeared, only appearing here and there as brown streaks amongst a mass of fat. Dissection of them was quite impossible, but from the situation of some of the tendons there was reason to believe that their attachments were normal. The hamstrings had theii usual attachments, but were thin and fatty. The great sciatic nerve appeared normal. The anterior thigh imiuscles were atrophied, but their attachinents to the sides and top of the patella were normal. The adductor mnuscles were atrophied but otherwise normal. The leg muscles were all sml-all, but the calf miiuscles were less easily identified than the extensor group. The tendons were very thin, both on the dorsum and plantar aspects of the foot, but could be traced to their usual insertions. The small muscles of the foot did not appear to have suffered as much as the larger mnuscles, and the interosseous imiuscles were well mllarked. All the blood-vessels of the lower extremity were simall, but had their usual relationships and branches. The sacral and lumbar plexuses, with their branches, were arranged in the usual way.
Joiints: Upper Extrern'ity. The hurmierus was inwardly rotated as regards the scapula, and the articular surface was smaller than usual. The humerus itself was twisted in such a way that the lower articular surface, instead of looking antero-posteriorly, looked laterally, and the olecranon process of the ulna articulated on the internal aspect instead of the posterior. The radius articulated with the ulna in the usual way. The forearmri was in the semni-prone position, and the superior and inferior radio-ulnar articulations were normal. The wrist was slightly flexed and in slight, ulnar adduction, but otherwise the joints of the carpus and inetacarpus were normnal. The articulations of the phalamges were normal.
Lower Extrenuity.-The hip-joint could not be extended after all the mluscles had been removed. On examination, the head of the femur was somiiewhat flattened, and at the upper part of the neck was an articular facet which corresponded with a facet in the upper part of the acetabulum and showed the place where the two bones had laid in contact owing to the flexion and rotation inwards of the femur. There was a marked degree of coxa vara, the great trochanter being on a higher level than the head of the bone; the neck was shortened. The great and small trochanters were not prominent, but had the usual relations and positions. After all the muscles had been dissected away round the knee-joint and only the ligaments left it was still impossible to straighten the joint. This was found on dissection to be due to two causes: (1) the shortening of the ligamnents on the flexor surface of the joint; (2) the shape and position of the articular surfaces. The bones were only covered with sinooth articular cartilage at the place where they were in actual contact, and the condyles of the femur articulated by two small oval facets, with similar facets on the tuberosities of the tibia, and the patella articulated with the femur by an entirely separate facet. The articular facets of the tibia were more widely separated than usual, and were so arranged that the tibia was internally rotated and sloped inwards at the knee-joint.
The foot was in a marked condition of equino-varus. The os calcis was so drawn upwards that it almost touched the posterior surface of the tibia, and the foot was turned inwards at right angles to the anterior aspect of the tibia and fibula. This inward twist was seen on dissection to be mainly, but not entirely, due to changes in the astragalus and the astragalo-scaphoid joint. The articulation of the astragalus with the tibia and fibula was almost normal. The neck was bent inwards so that the head looked inwards and the articular facet for the scaphoid was on the inner aspect of the neck instead of being on its anterior surface, so that the foot was abruptly bent inwards at the astragaloscaphoid joint. The articular surfaces for the astragalus on the os calcis were also on the inner side instead of on the dorsum of the bone. The foot in front of the astragalo-scaphoid joint was nearly normal, but all the joints had a slight inward tendency and all.the ligaments on the inner side of the foot were slightly contracted.
Sections for microscopic examination were made from the following muscles and groups of muscles: Gluteal muscles, hamstrings, anterior thigh muscles, lateral abdominal muscles, psoas, triceps, anterior muscles of the fore-arm, biceps brachialis, pectoralis major, scalenus anticus, and the tongue muscles, and control sections were made from the muscles of a normal foetus.
Sections through the gluteal muscles showed a large amount of areolar tissue from which fat had been dissolved in the course of the preparation. The sections of the nerves, vessels and lymphatics of the part Were apparently normal, and there was no perivascular or perilymphatic infiltration.
Here and there through the sections were bundles of muscular fibres which showed the following conditions: In some cases nothing but the muscle sheath remained, the whole of the contents having disappeared. Some fibres showed the sarcolemna, and inside this a little brown pigment and here and there a muscle fibre. In others the muscular structure was more definite, but the sarcous elements were broken up and the nuclei were abundant.
In places fibres showing a definite cross striation were seen and only to be distinguished from the normal muscle by their pale colour and slight want of clearness of outline. Scattered amongst the degenerating muscular fibres were found some fibres of greater calibre than normal mnusele fibres, resemiibling those seen on sections of muscles the seat of pseudo-hypertrophic lmuscular paralysis.
The nerve endings in the mluscles appeared normal.
There was no increase of the fibrous tissue of the part and nothing to suggest a chronic inflammlination or a past acute inflammiiation.
Descriptions of the other sections would only be a repetition of the above. Somle muscles, such as the biceps brachialis, the anterior thigh imuscles and the calf imiuscles, were almost completely absent; whilst in others, such as the clavicular head of the pectoralis major, the changes were not so advanced, but in all degenerative conditions were present and no perfectly normal muscles were seen.
It is, however, to be noted that in every section fibres were to be seen that had definite transverse striation and which only showed slight signs of degeneration.
The mnuscles which showed the least degeneration were those of the head and neck; in fact, the naked-eye appearances were exactly counterparted by the imieroscopic sections.
Portions of all the important nerves, both spinal and cranial, were cut into microscopic sections and stained by Busch's mlethod, heematoxylin and Van Gieson's stain, and hwimatoxylin and eosin; sections were also exalimined unstained and control sections were cut frolmi a normal foetus and stained in a similar manner. No differences were to be made out between the nerves from the case under discussion and the nerves from the normiial foetus, and one could certainly exclude any gross peripheral lesion.
It is to be regretted that it was not possible to get sections of the central nervous system, but the naked-eye appearance revealed nothing abnormiial.
A consideration of this case shows that the only abnormality discovered in the specimen was a defect in the voluntary neuromuscular system, the remainder of the fatus being apparently normal; and the point first to be discussed is whether the lesion is in the muscles or primiiarily in the nervous system. Unfortunately there is no microscopic report of the central nervous system, but the naked-eye appearances are normal. The peripheral nerves showed no lesion and the nerve endings in the mnuseles were normal.
It is difficult to imagine a lesion of the rnotor cells in the cord with such unchanged peripheral nerves, and it is unlikely that a cerebral degeneration would have neither naked-eye changes nor degenerative a-32 changes in the peripheral nerves. It is specially to be noted that the muscles supplied by the cranial nerves had alniost entirely escaped.
It mnay fairly be considered that the primary lesion lies in the muscular systemii, and it miiay be one of the following three conditions:
(1) A degeneration of the muscular systemn following acute inflammation or a chronic imlyositis.
(2) A non-developnment of the muscular systein.
(3) A degeneration of the muscular system.
As regards the first of these conditions the miCl'roscopic appearances are antagonistic to the theory that the change is due to inflammiiiiation. There is no fibrosis, but mierely a fatty degeneration, and there is no perivascular infiltration with sml-all round-cells. The tendons are small but not adherent to their sheaths, and, in fact, in neither macroscopic nor microscopic appearance is there the slightest suggestion of inflammatory change. There is also much against the second theory of a non-development of the muscles. As far as can be ascertained all the muscles are present and have their usual origins and insertions, and some are well developed and almost normal. Where the muscular tissue is absent in many places fat replaces it and preserves somnewhat the outline of the muscle, whilst in other places the muscle, although small and thin on macroscopic examnination, looks almost normal on microscopic examination. The changes observed in the mi-uscles also exactly follow the changes seen in the muscular dystrophies of post-natal life; in fact, it would be impossible to distinguish sections of these muscles fromll some sections of a case of pseudo-hypertrophic muscular paralysis.
This case m-lay therefore be considered as a case of priimiiary degeneration of.the muscles occurring before birth. This condition has been described under the na,me of dystrophia mlluscularis congenita, and is recognised clinically.
The object of this prelimiiinary coimimunication is to draw attention to the condition of the joints, and more particularly of the joints of the foot. The surfaces of the bones on which articular cartilage is found corresponds exactly with the places where the bones are in contact, and it is obvious that the places of contact deternine the condition and shape of the joint surfaces. In a normal fcetus which moves its limbs freely it utero the joint surfaces are extensive and adapted to the various movements, but in the fcetus under consideration movements must have been absent or very limited, and as a consequence the joint surfaces are limited to the places of contact, and, as has been shown, these surfaces are situated in abnormal positions.
In cases of congenital talipes equino-varus not due to obvious nervous lesions, such as spina bifida, the articular covered surfaces are also abnormal in position and shape, particularly that on the head of the astragalus, which looks inwards and closely resembles the facet on the astragalus in this case. The muscles and ligaments also are contracted in a similar manner to that described above. If in the case described the muscular lesions had been limited to the legs it would have been labelled clinically as a case of congenital talipes equino-varus.
Dr. Hutchison has allowed me to examine and report on a case of a deformity occurring in the upper extremities onlY, in which the upper limbs were in a similar position to that of Erb's paralysis, that is, in a precisely similar position to the upper extremities of the case under discussion. The joints were fixed in a similar inanner as that described, and there was the same want of muscular developnment and action. The lesion has remained lirited to the upper extremity and shows no sign of progression.
I have also seen a child, aged 9, who had both lower extremities in the position of talipes equino-varus and both upper extremities in the position of Erb's paralysis, and whose only active muscles were those of the trunk, head and neck. The disease was not progressive. The specimen described is obviously only. an advanced degree of the condition present in those cases, and the child probably only died because the abdominal and thoracic muscles were involved, rendering respiration difficult, though not impossible, as the child lived seven days. It is interesting also that the twin child was reported to have its feet in a position of equino-varus, but otherwise appeared normal. It is also well knownclinically that in cases of congenital talipes equino-varus the muscles generally do not develop, although the position of the foot is corrected and the patient is able to walk well. These cases are mentioned and figured in every orthopedic text-book, and every surgeon is familiar with the wasted spindle-shaped legs of these patients, although the patient stands and walks flat on the soles of the feet. This nondeveloped condition of the muscles is always apparent as soon as the excessive subcutaneous fat of infants disappears.
An exainination of the muscles in a case of congenital talipes equinovarus shows them to be small with small tendons, but otherwise normal, in exactly the same way as some of the muscles of the specimen were; in fact, the condition seen in this foetus is merely an advanced stage of the condition found in congenital talipes equino-varus.
If it be conceded that congenital talipes is due to a limited dystrophia, a-33i muscularis congenita, the non-development of the muscles after removal of the deformity is explained, and also the marked differences met with in response to treatment in these cases, some readily responding to treatment and reduction of the deformity being easy, others requiring very prolonged treatment and the ultimate result being very unsatisfactory. It is also desired to call attention to another deformity of the foot, the explanation of which is unsatisfactory, which passes under the names of pes arcuatus, pes plantaris, pes cavus, and others. It has been ascribed to anterior polio-myelitis of the short muscles of the foot and to contraction of the tendo Achillis, to the wearing of high-heeled shoes and to various other causes. The deformity usually starts in early life (5 to 8) without any discoverable cause; affects one or both feet and is associated with wasting of the muscles of the legs. The deformity is progressive, the foot assuming the position of talipes equino-varus, but it may be spontaneously arrested with any degree of deformity.
There is no reaction of degeneration in the muscles and no sensory changes, and the disease is not a family one.
I have elsewhere given reasons for believing that the disease is a primary muscular dystrophy, and I would suggest that it is allied to dystrophia muscularis congenita, and I hope at a further date to bring other evidence to support this view.
